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were identified and built into the cycle of design, trialling and data analysis in the validation stages of the development process.
Main contribution
This paper provides an accessible overview of factors to consider in the design and validation of workplace based assessment tools. It presents strategies used in the development and national validation of a tool COMPASS™, used in every speech pathology program in Australia, New Zealand and Singapore. The paper also describes Rasch analysis, a model based statistical approach which is useful for establishing validity and reliability of assessment tools.
Conclusions
Through careful attention to conceptual and design issues in the development and trialling of workplace based assessments, it has been possible to develop the world's first valid and reliable national assessment tool for assessment of performance in speech pathology.
ISSUES IN DEVELOPING VALID ASSESSMENTS OF SPEECH PATHOLOGY STUDENTS' PERFORMANCE IN THE WORKPLACE Introduction
All health professional prequalification programmes have at their heart the goal of ensuring that their participants, on graduation, will be fit for practice in their chosen discipline or speciality. Issues such as accountability to professions, clients and employers, describing and capturing the complexity of professional work, integrating notions of competency based/outcomes based education and a desire for assessment that identifies 'real' competence in the workplace are strong themes in the health education literature (Carraccio et al., 2002 , Chapman, 1998 , Cross et al., 2001 , Higgs and Bithell, 2001 , Norcini, 2005 . There is considerable diversity in the way the notion of competence has been conceptualised and operationalised across different countries and different health professions, for example, see Wolf (1995) for a discussion of the integration of American competence-based approaches in the United Kingdom in response to government reforms. The outcomes of the research presented in this paper took place in the Australian context, in which a series of government initiatives placed the issues of conceptualising and operationalising competence at the forefront of both vocational education and migration policy (Hager & Gillis, 1995) . Thus the speech pathology profession in Australia faced similar challenges and opportunities as experienced in the profession in the United Kingdom (RCSLT, 2007) and internationally in relation to how competence would fit within disciplinary education, qualifications, and ongoing professional development (Dawson, 1995 (Dawson, , 2003 Ferguson, 2006) .
The conceptualisation of notions of competence has tended to be implicit within different groups working within shared communities of practice, and so it is typical that when competence needs to be operationalised for assessment purposes that differences in approach become clear. These differences most notably are along the continuum from atomistic to holistic identification of competency, for example, the extent to which competence is considered to be behaviourally defined, observable, and able to be inferred. Ideally, this identification of competence would be carried out via a fair and defensible assessment process situated in the workplace with all its attendant complexities and compromises (Rethans et al., 2002) . Speech pathology programs typically include a workplace assessment component based on clinical educators' ratings of student performance. As such these assessments are an important and integral part of speech pathology curricula. Only one example of psychometric validation of a speech pathology work place based assessment was found in the literature -the University of Western Ontario Clinical Grading System (Johnson and Shewan, 1988) which has some methodological limitations related to the issues discussed later in this paper.
Development of validated workplace based assessments has been attempted by other professions, particularly medicine, but frequently discounted due to difficulties in ensuring that the assessment process is valid and reliable (Govaerts et al., 2006 , Norcini, 2005 . These difficulties have included concerns about identifying and managing sources of error such as rater effects, content specificity and the inherent variability of the workplace (Epstein and Hundert, 2002, McGaghie, 1993) . These challenges have given rise to the belief that performance in the workplace cannot be validly quantified (Landon et al., 2003) and have resulted in continued reliance on de-contextualised assessment practices such as Objective Structured Clinical Examinations (OSCE) with assumed, but unproven, links to real life professional performance (Spike et al., 2000) . Nonetheless, validated assessments that measure students' ability to perform in the authentic workplace arena of professional practice continue to be seen as the 'gold standard' for assessment of whether a student is fit for practice (Wass et al., 2001) . Thus calls continue for validated assessments to move from controlled educational environments to the unpredictably variable world of the workplace (Norcini, 2005) .
This paper shares what has been learned about quality assessment and validation of a workplace based performance assessment using competency based ratings, that was developed during a 4 year research programme This assessment format and process was validated via a national research process involving students from 7 Australian universities (full details can be found in McAllister, 2005) . Rasch analysis, a model based statistical technique for validating assessments (Bond and Fox, 2007) was used in combination with classical test statistical approaches, and showed the assessment format to be reliable and valid (McAllister, 2005) . The research led to the development of COMPASS ™ :
Competency Based Assessment in Speech Pathology (McAllister et al., 2006) , and is now integrated into all speech pathology curricula in Australia, New Zealand and Singapore (see Ferguson et al., 2008 and Lincoln et al., 2008) . Programs are collaborating on using the interval level competency scores derived from COMPASS™ ratings to investigate the quality of curricula through internal and external benchmarking and research activities . Issues identified during the development of COMPASS ™ included how to ensure that the assessment truly reflected the nature of speech pathology professional work, accurately measured the development of students' competency in carrying out this work and supported students and clinical educators in their learning and teaching roles. The solutions arising from the COMPASS™ research that addressed these issues will be described.
Conceptual considerations in designing and validating performance assessment

Measurement processes: Ratings and the role of judgement in performance assessment
Assessment of competence through observation of real workplace performance results in a focus on the role of raters and ratees in this process and their respective impact on validity (Govaerts et al., 2006) . The rater in performance assessment is characterised as a primary source of measurement error, which then limits the degree to which generalisation from assessment to performance can be assumed. In particular, concern is expressed over the role of judgement in determining whether students' performances are at a particular level and the subjective influences upon this judgement (Alexander, 1996) . Reviews of the literature on rating performance suggest that there are multiple sources of error attributable to raters (Landy and Farr, 1980, Woehr and Huffcutt, 1994) . Frequently rater training is cited as the solution to these issues.
However, not all research has found evidence to support this position. Generalisability studies have found that the rater or judge behaviour generally contributed less to error variance than other factors such as ratee knowledge, tasks sampled (Govaerts et al., 2002 , Shavelson et al., 1993 and case specificity. Thus other aspects of assessment content, design, or process may have a greater impact on assessment validity than rater behaviour.
To a certain degree the point is moot, in that the aim of achieving totally scientific and objective assessment of human behaviour is an unachievable ideal (Bitzer, 1999) , and it can be argued that all assessment of learning and performance is inherently subjective (Leach et al., 2001) . In fact, judgement is both inevitable and integral to the design of any valid assessment tool (American Educational Research Association, 1999, Schuwirth and . Thus the primary issue becomes: how to support quality judgement in assessment?
First, assessment tools need to be efficient for use with the large majority of students and highly effective for the minority about whom concerns are held, which results in calls for both brevity and detail (Hunt, 1992 , McAllister, 2005 . Assessment formats need to include features to ensure that judgement is supported through provision of a rich source of information and context to guide the assessor's judgement (Jones, 2000) . In addition, development of scoring rubrics that focus on observed qualities of performance can improve the psychometric qualities of an assessment (Wolfe and Gitomer, 2001) . At the same time it is important to allow for the exercise of professional judgement and not over specify the competencies or outcomes of interest by resorting to checklists which trivialise and neglect the holistic nature of professional competency (Jones, 2000 , Norman et al., 1991 . Using global judgements that focus on the holistic nature of competency have been found to improve reliability and validity in ratings based assessments of performance in health education and to identify important aspects of performance such as transfer of competence (Cox, 2000 , Epstein and Hundert, 2002 , Keen et al., 2003 .
Second, quality judgement can not be exercised in the absence of clearly defined competencies and without clear definitions of threshold standards for judging competence thus the content of the assessment format is critical (Ilott and Murphy, 1997) . This also includes ensuring that competencies that clinical educators have concerns over rating, due to their perceived subjectivity such as attitudes and values (Duke, 1996) , are carefully described in assessment documentation.
Finally, it is important to ensure that the assessment is based on evidence of sufficient quantity and quality by ensuring thorough formative assessment occurs with ongoing feedback and consideration of performance over the workplace placement (Peters et al., 2001 ). This should include observing students working with as wide a variety of cases as possible to avoid the pitfall of case specificity that has been consistently identified as having a significant negative impact upon the validity of OSCE assessments (Newble et al., 2000) .
Quality measurement
Assessment is essentially an endeavour to measure students' behaviour as a basis for drawing conclusions, in this case, as to whether a student is sufficiently competent to enter the profession. Educational researchers identified concerns regarding the epistemological principles used to validate assessment tools in the early 1990s (Friedman and Mennin, 1991, Moss, 1992) and these concerns persist to this day (Embretson & Reise, 2000) . Modern Test Theory approaches involve comparing data generated by an assessment tool to a model of how data generated by a high quality measurement (assessment) tool should behave. Rasch differs from the majority of Item
Response Theory approaches in that it tolerates some degree of chance variation in performances on an assessment tool and considers variation in human performance to be normal and expected (Bond and Fox, 2007) . This is also in contrast to CTT approaches that assume errors are normally and uniformly distributed in persons, have an expected value of zero, and are uncorrelated with other variables (Embretson, 1999) . Both Rasch and CTT aim to assess a latent variable (i.e. inferred characteristic of interest such as 'competence') and relate it to performance on the test items (Embretson, 1999) . However there are fundamental differences in their approach and utility for evaluating the validity of a performance assessment tool.
Using Rasch analysis allows for a closer adherence to fundamental principles of measurement than CTT while attempting to quantify latent traits of human beings.
Measurement involves first proving that the attribute being measured is quantitative and second, constructing procedures for numerically estimating the magnitudes of the attribute being measured (Michell, 1997) . Michell suggests that current practice in the measurement of non physical phenomena such as human behaviour has ignored these basic requirements by simply assigning numbers to observed phenomena according to a rule (Michell, 1997) . This misconception regarding measurement of human behaviour has resulted in test developers treating the numbers assigned to behaviours via an assessment tool e.g. derived from rating scales, as if they were interval or ratio data. For example, raters are provided with a scale with a predetermined number of categories to use to represent a student's performance. It is assumed that all these categories of discrimination are in fact possible, are of equal size and are interval data possessing additive properties that allow them to be validly summed (Zhu, 1996) . All of these assumptions warrant examination before proceeding to conduct mathematical processes such as parametric statistical analysis on any kind of rating scale data (Bond and Fox, 2007, Linacre, 2002) .
For example, data from rating scales are ordinal in nature, representing 'more' of a quality but exactly how much 'more' of a quality the observed change in behaviour represents is not quantified. Therefore such data should not be subjected to parametric statistical processes, such as those used by CTT, that assume the data is interval (Zhu, 1996) .
In contrast, Rasch modelling aims to develop measures that are quantitative in nature by identifying how many rating categories actually function in the data generated by the assessment, quantifying the size of the steps between rating categories and identifying equal increases in magnitude in the attribute being measured. Once this process is completed, the rating scale data can then be converted into meaningful, quantifiable rating categories and the item and person measures examined. This occurs through summing the ratings for each item, as derived from the validated rating scale categories, to yield a raw score. A probabilistic algorithm that is applied to these scores to convert them into an interval measure (logit) that quantifies the degree to which the latent variable possessed by each person as measured by the assessment. Statistics are generated that identify how much error is present in the data and describe how much confidence can be held regarding the assessment tool as a device to measure the amount of the latent variable each person possesses (Bond and Fox, 2007; McAllister, 2008) . These logit measures can be validly examined via parametric statistics to identify whether any probable relationships exist between the quantified amount of competency and other variables of relevance.
The process of analysis is guided by comparing the data generated to the Rasch model. This model assumes that, if the assessment items are effectively sampling a unidimensional trait that is quantifiable, the data will satisfactorily meet the requirements of the model. The requirements are logical and simple; if an ordered continuum in item difficulty and assessee performance exists and the assessment measures it effectively, the following will apply: some items will be more difficult to rate highly on than others; more competent students will tend to rate higher than less competent students (albeit with a reasonable amount of variation in performance); and less competent students will be more likely to have lower ratings on more difficult items. If the data from the performance ratings does not conform to this model, statistical information is provided to guide the examination of variations from this pattern and revision of the measurement instrument (assessment) so that it functions more effectively as a measurement tool i.e.
generates data that behaves in the way predicted by the model.
On the other hand, the statistics used in CTT are descriptions of the raw data and not measures (Bond and Fox, 2007 ) and some are not entirely able to meet the requirements of the task for which they are used (Clark and Watson, 1995) . In CTT measures are confounded with the sample of respondents as the difficulty of an item is defined as the proportion of respondents passing the item, such that an item may appear easier if the sample happened to include more people who could perform highly on the item and vice versa. Therefore item difficulty depends on the ability of the sample on which it is being used, which hopefully is representative of the group for which the test is intended (Barnard, 1999 , Bond and Fox, 2007 , Embretson, 1999 . Rasch modelling is able to estimate item difficulties independently of the distribution of abilities of the particular group the assessment has been performed on, often termed 'person free' estimates (Bond and Fox, 2007) . This means that estimation of item difficulties is not affected by the range of abilities of the particular sample used, assuming the items in the assessment are appropriate for that sample (Bond and Fox, 2007) . This has the added advantage of Rasch analysis resulting in reliable estimates of item difficulty and student performance based on smaller samples than CTT approaches (Linacre, 1994) .
In summary, Rasch analysis allows assessment developers to move from raw observations with unclear measurement properties to well-defined, abstract linear measures with realistic estimates of precision and explicit quality control (Wright, 1999) .
Assessment and learning
Assessment not only serves a regulatory or gate keeping purpose to ensure that graduates can perform 'on the job' but it also fundamentally drives learning by communicating to the assessees what is important and valued, or 'what counts' (Wass et al., 2001) . Thus the content and processes of the assessment must ensure that students' attention is drawn to competencies that are congruent with what the profession considers important, and have positive impact on the students' learning. Boud (2000) cautions that the focus on summative assessment for the purposes of certification, grading and public measures of performance and accountability relegates the focus on learning to the background and so negatively affects learning while at the same time attempting to measure it.
Formative assessment, through provision of feedback and opportunities to remediate or further develop performance, has an important role in providing students an opportunity to develop and practice lifelong learning skills such as self evaluation, problem solving, and strategies for the acquisition of new skills and knowledge (Boud, 2000) . As formative assessment is student focussed, it is an opportunity to facilitate the student's active involvement in and responsibility for their own learning and may enable them to engage as adult learners in their own learning, supporting the development of the critical professional competency of lifelong learning (Boud and Falchikov, 2006, Leach et al., 2001 ). In addition, it provides students with the opportunity to identify whether their perception of their performance is similar to that of others, thus developing their skills and confidence in their ability to self-monitor (Robertson et al., 1997) . Finally, the student is more likely to internalise the learning targets, set his/her own goals in relation to these and self monitor their progress towards them (Boud, 2000 , Brookhart, 2001 ).
These are critical outcomes if we wish to ensure that speech pathologists are competent to practice at graduation and on into the future.
The final aspect of assessment to consider is that of the authenticity or validity of the assessment tasks (Hays et al., 2002 , Linn et al., 1991 , which is closely linked to the previous discussion regarding the nature of the rating task. There is general recognition that the most authentic assessment will be one that assesses the real task of functioning effectively as a speech pathologist in the workplace. However, attaining this ideal has been frequently frustrated by difficulties in applying the predominant CTT measurement and assessment model to performance based workplace assessment. This includes issues previously mentioned such as controlling testing environments to safeguard reliability resulting, and assumptions that reducing professional practice in smaller, simpler and assessable units of behaviour (e.g. performing an oral examination) will automatically generalise to the more complex and integrated performances required in the workplace (Friedman and Mennin, 1991) .
Assessment content
Quality observation and assessment relies on clear identification of what constitutes
professional competence and what behaviours will indicate a competent professional performance is evident. This includes both the types of competencies and description of a developmental continuum.
Occupational and Generic Professional Competencies
Detailed and narrow descriptions of professional competency trivialise the nature of competent professional performance through reducing it to minutely detailed descriptions of observable behaviours related to specific occupational tasks (Hager et al., 1994) . This reductionist approach to describing professional work neglects those aspects of our work that are the result of holistic integration and coordination of these specific occupational tasks (Hager et al., 1994) . The need to make this holistic and integrated aspect of competence explicit has been identified by students, field educators, and academics (Epstein and Hundert, 2002, McAllister, 2005) , This aspect appears to represent the 'something else' of competent professional performance, or those aspects of professional practice that are more than the demonstration of particular occupational competencies, where the 'whole' is greater than the sum of the parts. This conceptualisation of holistic workplace competency can be understood as arising from a combination of occupational competencies and generic (or key) competencies. The generic competencies support the development and holistic integration of occupational competencies across work tasks both in the present and on into the future (Harris et al., 1995 , McAllister, 2005 . The nature of these generic competencies, that enable the competent performance of the occupational competencies, has been frequently raised in discussions regarding competent professional practice and has included aspects such as reasoning, lifelong learning, and professionalism, to name a few (e.g. Rose & Best, 2005) .
Competent performance must be characterised by behaviours that indicate that a speech pathology student is able to engage in appropriate professional action, not just at the point of final assessment prior to entering the profession, but continuing on into his/her professional life. Ongoing development and maintenance of competence relies on competent exercise of complex professional judgement and action (Hager, 2000) . This exercise of professional judgement and action is the result of integrated combinations of knowledge, skills, and personal qualities (Carter, 1985 , McAllister, 2005 . Professional judgement must be exercised across all tasks and contexts of the speech pathology profession. It includes performing occupational competencies as well as engaging in behaviours indicative of generic professional competencies that result in a holistic action based on integrated performance of occupational competencies. These generic competencies are considered to be instrumental in the development, maintenance and transferability of occupational competencies over a speech pathologist's working life (McAllister, 2005) .
Development of Competence
Medical and other health professional literature clearly identify that competence is developmental (Benner et al., 1996, Dreyfus and Dreyfus, 1996) . However, the nature and dimensions of this development are not well described, with workplace assessments of competency generally requiring a clinical educator to rate a student against a poorly described range of performance levels or parameters. For example, Wilkinson and Frampton (2003) reported on use of a performance assessment where trainee interns were rated on a 7 point scale ranging from a rating of 1 indicating that the ratee is "clearly incompetent on this item" through to 7 "Extremely competent". However, what constitutes clear incompetence or extreme competence, or any of the 5 other degrees between these points was not identified. This does not meet the requirement for scoring rubrics to clearly identify behaviourally observable changes in quality of performance (Wolfe and Gitomer, 2001 ).
While behaviourally anchored rating scales are not necessarily superior to other types of rating scales (Fay and Latham, 1982 , Gomez-Mejia, 1988 , Kingstrom and Bass, 1981 , Landy and Farr (1980) found in their extensive literature review that scale anchors are important. Their review also indicated that behavioural anchors may be better than numerical or adjectival ones. This advantage is suggested to be due to behavioural descriptors ensuring that a rater has a clear understanding of the rating task and rigorously developed anchors that are more than simple descriptive labels such as poor/average/excellent, support their judgement more effectively. In summary, four major conceptual issues in designing assessments of performance in the workplace have been described, and guided subsequent development of COMPASS™. These include 1. Measurement processes -workplace assessments where the student's performance is observed, will rely on ratings by observers. Quality professional judgement can be supported by providing a rich source of information and context to inform this judgement, in combination with clearly defined competencies and threshold standards. Furthermore, these judgements should be exercised in the light of sufficient quantity and quality of observational evidence.
Quality measurement -the measurement model underpinning the statistical
validation of the assessment tool should be carefully scrutinised to ensure that it provides information that will effectively guide the design of the assessment tool. Rasch measurement, rather than the more commonly used Classical Test
Theory approaches, was identified as having the greatest utility for validating a performance assessment.
3. Assessment and learning -given that assessment drives learning, it is critical to ensure that assessment content is authentic and relevant, and formative assessment included to ensure a focus on learning is maintained and to facilitate the development of the professional skill of lifelong learning.
4. Assessment content -both the performance of occupational tasks (occupational competencies) and the ability to develop and holistically integrate the ability to perform these tasks across the context of speech pathology professional practice should be included in an assessment of workplace competency. The developmental trajectory from starting as a novice in a first workplace placement through to ready to enter the profession should be identified so that information about the nature of the learning process guides both the student and clinical educator.
COMPASS™: Competency assessment in speech pathology
The initial process and development of COMPASS involved two phases undertaken over a three-year period: Development of the tool content and design, and a field trial of the prototype assessment. The development phase involved a reiterative process incorporating multiple sources of evidence (including previous research, consultation, qualitative focus group research). The field trial phase was conducted from February to November 2003, involving seven Australian universities, 219 different students and 88 different clinical educators. The following description has been organised so that information drawn from across these phases is grouped in relation to each component of the new assessment tool.
Overview of Design
The design of COMPASS™ was informed by the conceptual considerations described above, and subsequently validated through an Australia wide field trial using a combination of Rasch analysis, classical statistics and qualitative data. COMPASS™ is comprised of four elements: Assessment Booklet, Assessment Resource Manual, Technical Manual, and Training Modules.
Assessment Booklet
The assessment booklet comprises a set of ratings to be made by the clinical educator for each competency based on his/her observations of the student over the placement. A detailed set of formative only ratings is carried out half way through the placement (regardless of length), with a brief set of summative ratings made at the end of the placement. These ratings are represented on a Visual Analogue Scale (VAS) (see figure   1 ) and are guided by behavioural descriptors that are provided on a sheet that opens to the side of the booklet and is always visible while rating. The same set of behavioural descriptors is applied to each competency, and the competencies are written so that they can be applied to any client group or service delivery model. Clinical educators are advised to ask students to self rate and to collaboratively determine the final ratings for both the formative and summative assessments.
Insert figure 1 here Assessment Resource Manual
This booklet supplies supporting layers of detail that the clinical educator and student can access when making more specific and complex decisions about the student's competency, or to plan for learning across the placement. It includes more detail on how to conduct ratings, information on terminology, a detailed analysis of Competencies and the Behavioural Descriptors. In addition, there is an extensive section where examples of behaviours that would be representative of different levels of performance are described for each of the competencies.
Technical Manual
This manual is used by university programs to score the COMPASS™ ratings, and is not made available to students or clinical educators to ensure that the validity of the tool is not degraded.
Training Modules
A set of 3 training modules are provided that can be conducted with a group or as a self study package. These modules use a frame of reference approach (Woehr and Huffcutt, 1994) to promote clinical educators' confidence in using the tool for both assessment and teaching.
Specific design elements Competencies
The assessment includes 11 competencies comprising the 7 occupational competencies already identified by the Australian speech pathology profession in CBOS. Four other generic competencies (as discussed above) were identified during the research based on student and clinical educator opinion, in combination with the literature (McAllister, 2005; McAllister et al., 2008) . These were classified into four major themes or units of competency: reasoning, lifelong learning, communication, and professionalism (McAllister, 2005) . A detailed description of each of these competencies was developed to parallel the CBOS format for consistency, with each unit of competency being subdivided into related elements and elaborated with performance indicators and cues (see table 1 for definitions). Table 2 outlines the unit and element levels of these competencies. The validation process confirmed that all 11 competencies (4 Generic Professional and the 7 Occupational Competencies described in the CBOS) acted in concert to holistically capture the nature of speech pathology practice, confirming that an approach that captures the interacting generic and occupational aspects of competency is appropriate for assessment of speech pathology practice.
Insert Tables 1 and 2 here Visual analogue scale A VAS was chosen for two reasons. Firstly, rather than assuming clinical educators could make a certain number of performance discriminations, the VAS was analysed using Rasch Rating Scale Analysis Model (Bond and Fox, 2007) . This identified that clinical educators could reliably discriminate 7 different and equal levels of student performance.
The ratings are converted into one of 7 categories or levels of performance based on this analysis for each of the 11 competencies rated for the summative assessment. As these categories represent equal sized increments in performance, they can be summed and converted into a competency score by the university program with the assistance of the Technical Manual (McAllister, et al., 2006) . The VAS format was retained from the format trialled during the research, rather than converted into a 7 category scale as feedback indicated that it was generally well received by both students and clinical educators (McAllister, 2005; McAllister et al., 2004) . This format also enabled clinical educators to make judgements and represent progress without needing to consider whether the rating mark represents a change in category of performance.
Behavioural Descriptors
Ratings on the VAS are carried out on the basis of the clinical educator's professional judgement of the student's performance in relation to each of the competencies with reference to the 3 Behavioural Descriptors. These behavioural descriptors were developed after consideration of the literature and current practice in practicum assessment, and map progressive development in the student's ability to
• Manage complexity as described by the Structure of Observed Learning
Outcomes taxonomy (Biggs and Collis, 1982) that describes increasing abilities to identify and relate relevant sources of evidence.
• Integrate knowledge and develop expertise through experience and transform how this knowledge is used in clinical situations to inform judgement, as described by Benner (1984 Benner ( , 1996 and Dreyfus and Dreyfus (1996) . This incorporates notions of 'bottom up' and 'top down' reasoning described by Govaerts, van der Vleuten et al (2006) .
• Competently perform with decreasing degrees of support/guidance, related to theories espoused by Bruner (1983) , Anderson (1988) and Brasseur (1989) .
These concepts were used to develop a description of 3 levels of performance (novice, intermediate, entry-level) which clinical educators were asked to use to guide their rating decisions. See table 3 for the descriptions of these levels. These descriptors are displayed on a flap that is folded out to the side of the booklet so they can be referred to at all times while rating. They are also described in further detail in the Assessment Resource Manual along with detailed example of what kinds of behaviours would be indicative of each of the three levels of performance for each competency (see table 4 ). The VAS is labelled with each of the 3 levels (see figure 1 ).
Entry-level was chosen as the behavioural anchor for the end of the scale (with the option to tick 'above entry level'), because a competency based assessment is focussed on ensuring that students are sufficiently competent to enter the workforce. This level was matched with expectations in the CBOS (SPAA, 2001), which lined up well with the description of 'competent' (Benner, 1984, Dreyfus and Dreyfus, 1996) . The validation procedure identified that, in actuality, speech pathology educators were able to identify 4 other distinct degrees of performance on this continuum (7 in total), with further research required to develop descriptions of these categories of performance. Feedback from students and clinical educators indicated that this description of the development of competency matched their perception of the developmental task at hand (McAllister et al., 2004) .
Insert tables 3 & 4 here
Relationship of design to conceptual considerations for design of
COMPASS™
The design of COMPASS™ accepts that judgement plays a role in assessment and that these judgements can be effectively represented by ratings. workplace so examples refer to the client group or services provided in which the student will be expected to demonstrated developing competence. These strategies provide students and clinical educators with 'layers' of detail that can be accessed as required e.g.
to set specific learning goals after the mid placement formative assessment process or to provide explicit guidance to a student whose performance is of concern.
The COMPASS™ assessment process requires the student to be rated by the clinical educator who is working directly with the student over the duration of the placement, as opposed to an external assessor. Therefore the student is assessed by the clinical educator who has had multiple opportunities to observe the student's performance, across multiple clients and contexts, as well as having engaged in both the detailed formative assessment and the briefer summative assessment. The assessment design requires, and is validated on the basis of, a formative assessment being carried out half way through the student's placement, regardless of length. This ensures that the student's learning is promoted through having the opportunity of engaging in a low risk, non summative assessment process that is focussed on their learning. This also ensures the judgement of the student's competence is based on sufficient quality and quantity of evidence, that has been reviewed on more than one occasion (i.e. mid placement) and all of which has been gathered in the authentic environment of the workplace. This workplace focus promotes a highly relevant assessment experience for the student and, in combination with the formative assessment process, aims to retain a strong focus on the learning occurring throughout the placement and as a result of the assessment. It is also recommended in the COMPASS™ instructions that all assessment is carried out as a negotiated joint process with the student, thus providing the student with guided opportunities to develop and practice lifelong learning skills. This process also encourages the clinical educator to make assessment decisions explicit and evidence based.
This relevance is further supported by the assessment content that, as mentioned previously, was found to represent a unidimensional construct of competency where the CBOS (Occupational Competencies) and Generic Professional Competencies act in concert to generate competent performance in the workplace. Including competencies that are well accepted by both students and clinical educators (McAllister et al, 2004) and reflect their understanding of speech pathology competencies ensures that meaningful learning is supported. While the implications of this form of assessment for speech pathology academic curricula is beyond the scope of the present paper, it can be noted that validation of competency assessment provides a strong foundation for curriculum development, through the clear specification and communication of graduate attributes and outcomes (Barrie, 2006) . This form of assessment also has the potential to establish an explicit nexus between classroom and workplace learning that fosters the development of clinically relevant teaching practices in the classroom.
As discussed previously, the Rasch model was chosen to validate COMPASS™ and provide the basis for the scoring process provided by the Technical Manual. This validation (as described earlier) ensured that a rating scale was constructed that enabled developmental progression to be effectively represented. The validation process provided evidence that the behavioural descriptors were effective in guiding the rating process.
These ratings could then be converted into interval level data, validly summed and a total competency score derived that can then be appropriately subjected to parametric statistics. This feature of the data generated by COMPASS™ is now being explored by Australian and New Zealand Speech Pathology programs to identify its utility for tracking and evaluating progress of both individuals and cohorts of students, evaluate curriculum and conduct research.
Summary
This paper outlines the issues in developing valid competency based assessments of students' performance in the workplace and describes COMPASS™, a solution developed and validated by the Australian speech pathology profession. COMPASS™ is an assessment resource that values the expertise of clinical educators in judging the competence of learners, is based on sound measurement principles, and ensures that the learning process is supported and not subverted by the validation or assessment process required to gather of evidence of achievement .
The speech pathology profession in Australia is committed to the ongoing development of this tool, and using the competency measures generated to develop evidence on which to base decisions regarding pedagogical practice. Tables   Table 1 Definitions 
Intermediate
The complexity of the client, the workplace environment and the student's previous experience determines:
• Degree of supervision (moderate to low)
• Ability to recognise the meaningful aspects of a situation. Recognises several aspects of a problem but not all, and relates these to the client's needs and is able to:
• Draw some accurate conclusions about a client • Develop some plans for action • Recognise some important aspects of the total clinical situation. Requires support to:
• Recognise and prioritise all aspects of a situation • Flexibly apply problem solving strategies, principles and theory. Developing automaticity resulting in:
• A moderate expenditure of time and effort • Greater ability to focus on the situation than on own performance • A developing ability to use observation to assist clinical reasoning. Entry-Level (Competent) Performs the majority of his/her work independently and competently Seeks support if the situation is new or a number of features about the client or workplace setting combine to create complexity Identifies meaningful aspects of problems and integrate these to generate a number of logically possible conclusions. Conclusions/actions will be modified with new information Prioritises appropriately Sufficiently automatic and maintains a focus on the client or situation Carry out his/her work in an efficient and timely manner. Develops an adequate assessment plan with a high level of support from the clinical educator including discussion, reference to theory and direct feedback from the clinical educator.
Inconsistent in his/her ability to correctly perform formal assessments, may need to perform these collaboratively.
Is strongly focussed on the process of administering the assessment and may not recognise qualitative information that can be gained through observation of the client's response to the assessment situation.
Partially establishes the nature of the presenting communication and/or swallowing condition and issues. Identifies most of the significant other people in the client's life. Will need support from the clinical educator to ensure a comprehensive picture is developed, and direction to ensure that all relevant information is accessed and collated.
Needs time to develop an assessment plan, with opportunity for discussion, reference to theory and reflection on feedback from the clinical educator.
Consistently performs formal assessments but is still focussed on the process and neglects qualitative information that can be gained Entry Level Independently establishes and documents the presenting condition and issues, identifies the significant people in the client's life and collates information on the client for familiar conditions.
Seeks and requires support through consultation, collaboration or supervision for situations they have not previously experienced, or where a number of features of the client and/or context combine to create complexity.
Develops a comprehensive and appropriate assessment plan, and seeks and requires input to finalise the plan for more complex clients and/or situations.
Identifies formal assessment booklet that are appropriate for use and conducts formal assessments in a way that ensures the validity and reliability of the test results.
Develops and carry out informal assessments 
